Defect of insulin receptor in insulin-resistant variants of Cloudman S91 mouse melanoma cells.
To study the mechanisms by which insulin regulates proliferation, we have compared wild-type Cloudman melanoma cells, whose growth in inhibited by insulin (insinh) to variant lines that were genetically selected for resistance to insulin (insres). Scatchard analysis of insulin binding to five insres) lines and six insres variants revealed a marked reduction in the number of high-affinity binding sites for insulin in the insres lines, and insres lines displayed an abnormal beta-subunit of the insulin receptor. During autophosphorylation of the wheat germ agglutinin-purified receptor, the beta-subunit apparently underwent proteolytic degradation. This proteolysis was ATP-dependent and was prevented by bovine pancreatic trypsin inhibitor, and phenylmethylsulphonyl fluoride, but not by aprotinin or leupeptin. Receptor proteolysis was not observed in wild-type lines. The results suggest that insulin resistance in the mutant Cloudman melanoma cells is apparently due to proteolysis of the beta-subunit of insulin receptor which, in turn, alters insulin binding capacity of the cells and blocks their anti-proliferative response to the hormone.